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Many thanks for the opportunity to speak to you today!

This talk is dedicated to essential workers, who have
sustained us in the COVID-19 pandemic.
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I Work on the Modeling of Network Systems
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Much of My Recent Research Has Been on Supply Chains
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Some of My Books
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A Multidisciplinary Approach

In our research on perishable and time-sensitive product supply
chains, we utilize results from physics, chemistry, biology, and
medicine in order to capture the perishability of various products
over time from healthcare products such as blood, medical
nucleotides, vaccines and pharmaceuticals to food.

Anna Nagurney Supply Chain Networks, Labor, and Resilience



Some of the Supply Chain Network Topologies

Applications to pharmaceutical supply chains, blood and medical
nuclear ones.
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Research on Quality is Related to That on Perishability

Recent US Government investigation report suggests Emergent

Biosolutions destroyed almost 400 million doses of COVID-19

vaccine due to failure to meet or maintain quality standards. It

also worked to conceal quality issues from the FDA.
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In the book, we present supply chain network models and tools to
investigate, amongst other topics, information asymmetry, impacts
of outsourcing on quality, minimum quality standards, applications
to industries such as pharma, freight services and quality, and the
identification of which suppliers matter the most to both
individual firms’ supply chains and to that of the supply
chain network economy.
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Vaccine Supply Chain Components and Exporters

Figure: Top exporters of items needed in the production, distribution and
administration of vaccines, OECD

Important to map out all the possible component suppliers
needed for vaccine production, remembering that production
is just one link in the supply chain.
The identification of importance of nodes and links in vaccine
supply chains allows one to then rank them in importance,
which helps in determining which to protect and to invest in.

Anna Nagurney Supply Chain Networks, Labor, and Resilience



It’s All About People

A major research theme of ours in the COVID-19 pandemic is the

inclusion of labor in supply chains, using optimization and game

theory.
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Research and Publications

In a series of papers we constructed supply chain network models

with labor that included productivity factors and constraints on

labor in order to identify the impacts of disruptions and to suggest

possible mitigation procedures.
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Supply Chain Model with Different Labor Constraints
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Game Theory Supply Chain Network Model with Labor
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Supply Chain Models with Different Labor Constraints

Our findings include:

1. Lack of labor in a single supply chain link, even in a
freight service one, can have major negative impacts on
supply chain network product flows and prices.

2. Having appropriate healthcare pandemic mitigation
processes and procedures in place is essential to
continuing operations. With even one manufacturing plant
closed, the prices can rise at the demand markets.

3. Reduction in labor availability can result in a significant
increase in product prices at the consumer level.

4. Even in the case of reduced labor availability, having
alternative distribution channels can be very helpful.

5. Having the flexibility of labor being able to be
reallocated across supply chain network activities can
enable enhanced profits.
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Resilience of Supply Chain Networks with Labor

How to quantify the resilience of a supply chain network in
general and, specifically, with respect to disruptions in labor
availability and productivity.
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Resilience of Supply Chain Networks with Labor
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Resilience of Supply Chain Networks with Labor

Supply chain network efficiency measures for networks with labor
and associated bounds on labor availability are introduced in both
optimization and game theory contexts and two resilience measures
with respect to (1) labor availability disruptions and (2) labor
productivity disruptions.

Solving multiple distinct supply chain network examples, we
find:

(1). a free movement of labor across the supply chain network
results in a higher efficiency of the supply chain as well as a higher
resilience;
(2). a reduction in labor productivity can impact the supply chain
network efficiency and the corresponding resilience, and
(3). the presence of electronic commerce escalates the efficiency of
the supply chain network but diminishes resilience.
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More information on our work can be found on the
Supernetwork Center site.

https://supernet.isenberg.umass.edu/

Anna Nagurney Supply Chain Networks, Labor, and Resilience


